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PREFACE 


The 1982 Subtropical Food Chemistry Conference is Sponsored by the Agricultural 
Research Service, U. S. Department of Agriculture, with Area Headquarters in 
Gainesville. This Annual Conference 45 held to acquaint representatives of the 
Subtnropicak food industries with research developments in the broad areas of 
processing, products, marketing and nelated subjects of current cmportance and 
Antenest. The Conference also provides for exchange of snformation which ull 
benefit these industries and future research. A Symposium is presented in the 
monning followed by an open discussion session. Members of the audience shoukd 
join in the discussion to maximize exchange of information and ideas. The 
objective 4s to increase speakern-audience interactions. 


This neport summarizes the statements of the various speakers during the 
Conference. Many of these ane progress neports and are subject to change as 
Studies are completed. Pease contact authors for Latest results before using 
these reports as a nregerence. 


Dean F. Davis, Area Director 
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Mention of companies or commercial products does not imply recommendation or 
endorsement by the U. S. Department of Agriculture over others not mentioned. 
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NOTE: Speakers names are underlined. Except where indicated, all authors are 
employees of U. S. Citrus and Subtropical Products Laboratory, 
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CAPILLARY GAS CHROMATOGRAPHY FOR QUANTIFICATION OF 
ALDEHYDES IN CITRUS COLD-PRESSED OILS 


Charles W. Wilson, III and Philip E. Shaw 


The major aldehydes in Table 1 were separated by gas chromatography (GC) using 
a capillary column containing a relatively nonpolar S.E. 54 liquid phase that 

is permanently bonded to the column, with hydrogen as the carrier gas. All of 
the individual aldehydes were completely resolved from other oil components. 
However, on other nonpolar silicone columns myrcene and octanal, a major 
aldehyde of citrus oils, are usually not separated. This limits the use of GC 
for analysing aldehydes in citrus oils. Use of hydrogen as the carrier gas 
decreased time of analysis to about half and improved efficiency of separations. 


GC analysis of aldehydes without the use of response factors (Table 1) afforded 
75 to 80% of the total aldehyde value determined by the U. S, P. method. 
Individual aldehydes were within the range of reported literature values. 


Table 1. Analysis of total aldehydes in Florida cold-pressed 
orange oils by capillary gas chromatography. 


GLC area % Literature 

Valencia oil Mid-season oil values 
Octanal 0441 Ons 1 0.29 0.26 0.2-2.8 
Nonanal 0.06 0.06 0.06 0.06 0.06-0.2 
Citronellal 0.07 0.07 0.05 OFS 0.1 
Decanal O.3e Onst OF25 sZt 0.1-0.7 
Neral 0.07 0. 07 0.06 0.06 0.001-0.08 
Geranial OLE 0.10 0.09 0.09 0.06-0.15 
Perillaldehyde 0503 0.02 Q702 0.03 0.02 
Dodecanal 0.07 0.06 OF05 0.04 0.05-0.2 
8-Sinensal 0.05 0.04 0.03 0.03 0.06-0.08 
a-Sinensal O°:05 0,03 0502 O5.0Z 0°05 
Nootkatone OF 02 O207 OFOZ 0.01 0208 
Total area Z Le32 1.08 0.94 0.86 
Tote) ol deny dso) yak ce eet Pe aoe 


U.S.P. procedure 


COMPUTER-ASSISTED HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY FOR 
QUANTITATIVE ANALYSIS OF SUGARS AND ORGANIC ACIDS IN CITRUS JUICES 


Philip E. Shaw, Charles W. Wilson, III and Jere M. Miller 


We have used high-performance liquid chromatography (HPLC) to analyze sugars, 
organic acids and vitamin C in citrus juices. Several columns and detectors 
have been used to maximize sensitivity or to improve speed of analysis. The 
following specific analytical results were obtained: 


/ 


Individual sugars quantified in orange juice. The major sugars in citrus, 


fructose, glucose and sucrose, were separated by HPLC on a propylamine column 
and detected by ultraviolet (UV) absorbance at 190 nm. The procedure was 

used to quantify these sugars in canned orange juice, but preliminary ion 
exchange column chromatography was necessary before satisfactory HPLC results 
could be obtained. A refractive index detector could be used without 
preliminary ion exchange purification. The UV method is sensitive to 1.2 ug 
of fructose or 9 wg of glucose or sucrose. The canned orange juice sample 
contained 4.6% fructose, 5.3% glucose and 0.69% sucrose. This sample had been 
stored at room temperature long enough for most of the sucrose to be converted 
to the two reducing sugars. 


Organic acids quantified in orange and grapefruit juices. Malic and citric 


acids were quantified in orange and grapefruit juices and in orange pulp wash 
by HPLC using a neutral resin column (Hamilton PRP-1). The low levels of 
succinic acid (< 0.01%) present in these samples required use of a propylamine 
column (Dupont Zorbax amine) for detection. All samples required preliminary 
separation on ion exchange columns to remove interfering substances prior to 
HPLC analysis. Both refractive index and ultraviolet (206 um) detectors could 
be used for the analyses after ion exchange purification. Table 1 lists the 
results as well as the total acid determined by titration and the °Brix for 
most samples. The acid value by titration (free acid) was lower than the 
total of individual acids determined by HPLC, since the latter method measures 
total free and combined acid. 


Total citrate in orange and grapefruit juices could be determined using a C-18 


reversed phase column without the necessity of preliminary purification on ion 
exchange columns. Thus, a relatively simple procedure for monitoring total 
citrate in juice is available which will be used to study concentrates that 
contain potassium citrate crystals. 


Ascorbic acid in citrus products. Ascorbic acid content of canned orange 


juice was determined by HPLC on both a reversed phase C-18 column and a propyl- 
amine colunn using an ultraviolet detector set at 245 nm. The results were 
compared to that obtained by the standard titration method (Table 2). 


Other workers had used a propylamine column to measure ascorbic acid in orange 
juice (1,2), but did not compare their values to that obtained by the standard 
titration method. The propylamine column gives a slightly higher value than 
the other methods, probably because ascorbic acid is not clearly separated 
from interfering substances on that column. Both HPLC columns can be used to 
measure total vitamin C activity (ascorbic + dehydroascorbic acids) in juice 
by treating juice with dithiothreitol solution to convert all dehydroascorbic 
acid present to ascorbic acid prior to HPLC measurement. In most orange juice 
samples total vitamin C is about 5-10% higher than the values shown in Table 2. 


An Apple II plus microcomputer was used to help analyze the samples shown in 
Tables 1 and 2. A Hewlett-Packard 3390A integrator was interfaced to the 
computer and data from each chromatographic run were stored on disk in the 
computer. Average values and standard deviations were calculated by the 


computer and printed using an Epson MX-80 printer and a program written by 
JvaMeo Miller: 


LITERATURE CITED 
leaaDennison,«Ds Bey Brawley j,k. (63,ehunterseGoll. kK. JoeAgnics ood 


Chem. 29:927-929 (1981). 
2. Rose, R. C., Nahrwold, D. L. Anal. Biochem: 1142140-145) 61981): 


Table 1. Organic acids in single-strength citrus juices. 


Date Individual acids (wt %)@ 
Sample picked Sorin eeAcid Malige © Citric) “Succinic® 


Orange juice 


Hamlin@ June 305 \/,4amany OS) 0,26 2.09 te 
_ Hamlin Dec 30 ©6112.9 1.00 ~=9..29 0.81 ne 
Hamlinh Apr 21 9.4 0.50, 0.25 0.47 7 
Haml inh Jun 8 Khe ventilate EOS 0.51 T 
Parson Brown) Apr 20 SIR 0.34 0.28 0.42 ip 
Pineapple Apr 20 T1..6 O250 OZ 0.40 Hk 
Valencia Apr 20 13 a3 0253 0.20 0.80 N 
Valencia ate 22 as eel 0.85 Owen OOF a 
Valencia. Jun 8 1258 OR 63 0719 OF63 N 
Valenciat May 24 N N ORE) 0.65 Hg 
Valencia? Jun 2 se @isah 0.94 0525 0.89 N 
Valenciat Jum 2 8.8 0.82 Ooo. On! oT} 
econ ee Reb #26 .ehe129 wind. 746 1410.20 - 00.78 N 
strength 
Processed single- bs 
Baer Ie seh srs Orals/ as N 
Orange pulp-wash £ 
Light - 1 a O55 0.26 O02 
Medium - iN nesta One Cas 0,58 N 
Heavy - iby 2A 0.66 0.28 Ore N 
Grapefruit 
Duncan Mar 18 13.6 lta: 0,12 os ‘i 
Duncanh Jun 25 1a eeetD 0.09 digs 2's N 
Marshh Jun 8 4.8 0.56 0.07 0.54 N 
Triumph) Jun 8 Te PCOS 0.14 0.76 N 
ONCE a Mar 18° 10.5. 1,24 0.10 1,18 T 
strength 
a ee Cn 
“Values reported are averages of two determinations unless otherwise noted. 
prerernined by titration. 
“Propylamine column. 
Sams fue sample. 
“T = trace (< 0.01%) 
evatue determined with single sample only. 
®N = not detected. 
Berl yamature sample. 


ad : 

Fruit from freeze-damaged trees. 
Jin plastic-coated cardboard carton labeled "not from concentrate", 
k 

Date purchased from local market. 


Canned. 


Table 2. 


Method Ascorbic acid 
Titration 41 
HPLC (column) 
C-18 38 
Propylamine 45 


Ascorbic acid content of 
canned single-strength orange 
juice (mg/100 ml). 


ISOTACHOPHORESIS FOR TOTAL CITRATE DETERMINATION IN CITRUS JUICES | 


Bela S. Buslig 


Florida Department of Citrus 
Winter Haven, Florida 


The major organic acid found in the juices of most citrus varieties is citric 
In the majority of instances it is present in excess of 70% of total 
acidity (1)., As a routine quality control procedure, citric acidMis 
determined by alkali titration. Although expressed in terms of total 
titratable citric, this value is only an approximation of the actual concen- 
tration, since other acids are present in varying quantities depending on 
variety. Furthermore, in juices, there are buffering substances which 

result in apparent reduction in quantities of acids present. 


BVeatal 


Determination by traditional methods, of exact quantities of specific acids, 
particularly citric acid, are somewhat laborious procedures. The major 
procedures employ: (a) a conversion to pentabromoacetone and subsequent 
determination of the bromine used (2), or (b) chromatography, particularly 
modern HPLC. Both methods suffer from drawbacks, however HPLC has the advantage 
of permitting determination of other acids present (3). In either instance, the | 
associated purification procedures can make the methods tedious. | 


The method presented here, isotachophoresis (4), is based on differential 
mobility of ions in an applied electric field. Under properly selected 
conditions, citrate clearly separates from other acids, and in addition, very 
little sample preparation is necessary prior to analysis. 


The determination was performed with an LKB Model 2127 Tachophor, equipped 
with a thermocouple and a UV detector (254 nm). An LKB Model 2210 2-channel 
recorder was used to record the UV and thermal traces. The leading electrolyte 
consisted of 10 mM HCl and 0.4% Methocel K15M, adjusted to pH 3.13 with 
B-alanine. Caproic acid (10 m) was used as the terminating electrolyte. The 
juice samples were filtered and diluted 1/10 with distilled water. For each 
determination a 2 ul sample of the diluted juice was injected. The separation 
was initiated at 200 yA for 5 min, followed by reduction of the current to 

50 uA, which was used for detection. The width of the citrate zone was 
measured on the UV trace with an optical comparator, equipped with a scale 
affording 0.1 mm resolution. The citrate zones obtained from the samples were 
compared with widths of standard citrate solutions for quantitation. Identity 
of the zones was established by comparing thermal step height with those of 
authentic citrate solutions, or citrate enriched samples. Malate was clearly 
separated from citrate under the conditions employed, but could not be 
quantitated due to the dilution of the sample. Results of the determination 
in various samples of citrus juices are shown in Table 1. 


The primary advantage of isotachophoresis for détermination of ionic 
constituents in juices is the simplicity of preparation of samples. For the 
determination of citrate the only preparation necessary was filtration of the 
juice and dilution. In certain instances, where syringe plugging is not 
expected, even the filtration step may be omitted. Analysis time was about 
10-15 min/sample. A main disadvantage of the method may be difficulty in 
quantitation if UV absorbing impurities are lacking, since citrate does not 
absorb at 254 nm. It is, however, an easily solved problem, as the compound of 
interest, citrate can be bracketed by ions which will move slightly ahead of or 
behind the citrate Zone. 


LITERATURE CITED 


1s Erickson, L. C. Chapter II in The Citrus Industry, Vol. 2., 
W. Reuther, L. D. Batchelor and H. J. Webber, eds. U. California Press, 
Berkeley. (1968). 

= Pucher, G. W., H. B. Vickery and C. S. Leavenworth. Ind. & Eng. Chem., 
Anal, bd..6:190, (1934). 

Se buslig, B.s5., C..W. Wilson, IT], and P. E,. Shaw. J. Ag. Food 
Chem. 307542... (1982), 

4, Everaerts, F. M., J. L. Beckers and T. P. E. M. Verheggen. Isotachophoresis. 
Elsevier Scientific Publishing Co., Amsterdam, Oxford, New York. (1976). 


Table 12 Cltrate content) da single-strength 
citrus juices (wt 5) . 


[ SAT. Sabot 2 Saeens oor Se ee 
Tsotacho- HPLC 


Sample phoresis (UV) Pieraciou 
/ Ol Cab iw UD eee ee eee 


Orange 

Fresh Hamlin 1.04 woh Bet! 
Canned ie 22 LA08 1.09 
Carton Stet! #05 Biz 
Grapefruit 

Fresh Duncan 1.68 ik. oe Pty 
Canned ba2g9 Le Re 


ee 


9Values are averages of duplicate runs. 


APPLICATIONS OF BIOLOGICAL PROCESSES FOR IMPROVEMENT OF CITRUS JUICE QUALITY 


Shin Hasegawa 


Fruit and Vegetable Chemistry Laboratory 
Pasadena, California 


A biological process that uses the specific biocatalytic action of immobilized 
microbial cells represents a new approach with potential application as a 
process for improving the quality of citrus juices and other food products. 


This biotechnology relies on key enzymes of selected microbial cells that 

are immobilized by either entrapment, covalent attachment, adsorption or cross- 
linking leading to insoluble aggregates. Of these procedures, entrapment in 
gel is by far the most widely applied method. In this procedure, for instance, 
the polymeric matrix is formed into beads that are used to pack a reactor 
column. Then a liquid material such as juice is pumped into one end of the 
reactor column, enzyme action occurs, and the finished product comes out the 
other end. In general, the enzymes, which remain in their natural location 

in the cells or cell membranes, are very stable and the column can be used 
repeatedly (or continuously) over a substantial period of time. 


We are exploring this approach in research on improvement of citrus juice 
quality with current emphasis on the limonin bitterness problem. Cells of 
Arthrobacter globiformis have been immobilized in acrylamide gel for reduction 
of limonin content. In an intensive screening program, we had previously 
isolated A. globiformis and had shown that when grown on limonoate it produces 
enzymes that catalyze the metabolism of limonin to nonbitter products. 

Table 1 shows the results of treatment of navel orange juice sera with the 
immobilized cell system. The limonoid-metabolizing enzyme system in the 
immobilized cells very effectively reduced the limonin content of the serum. 


It was also found that the system could be used many times without losing its 
effectiveness. 


The major metabolite in the treated serum was identified as 17-dehydrolimonoate 
A-ring lactone. The formation of this metabolite from limonin via limonoate A- 
ring lactone during the treatment clearly shows the direct involvement of two 
enzymes, limonin D-ring lactone hydrolase and limonoate dehydrogenase. 17- 
Dehydrolimonoate A-ring lactone was previously shown to be a naturally 
eceurrmine citrus fruit limonoid, 


Treatment of the serum with the immobilized cells produced no adverse effects 
on juice composition as measured by total acids, total soluble solids, pH and 
sugars. There appeared to be no detectable changes in organoleptic properties 
between the control and treated samples except that treated serum was 
Significantly less bitter. 


While substantial further work is needed before it can be used commercially, 
sufficient progress has been made to show that this type of biological process 
has potential for use in improving the quality of citrus juices. 


Table 1. Reduction of limonin content in 
Navel orange juice sera with A. globi- 
formis cells immobilized in acrylamide gel. 


Time after Limonin content 
immobilized Control Treated Reduction 
days ppm ppm ye 
ul Loe ee!) 88 
a 15.0 3.0 80 
8) ss yal eo 82 
6 210 ee 81 
8 oan healt ib 82 
9 26% 5 oO 85 
1 be} TOe5 pass 76 
14 10E2 a0) Tae 
Ty LOC3 Dod, 74 
7 1055 ees 95 
20 Toa Boe 79 
22 dae ld Papaie: ‘oul 
24 s Wey Sie) Te 
28 26.9 (Sree 76 
29 26.8 oye) 78 
36 Digs, 29 Sry res 
42 yt ie rs eee 45 
43 2220 Lond 15 


30 ml of juice was passed through a 1.5 cm 
diameter column packed with immobilized cells 
at a rate of 1 ml/min at room temperature. 
1.6 g of cells gave a bed volume of 16 ml 
after immobilization. Serum pH was 3.5-3.7. 


Hasegawa, S; Patel, M. N.; SOvVder, DRGs wil. 
Agric. Food Chem. 30:509 (1982). 


This work was supported in part by the Citrus 
Products Technical Committee, Los Angeles. 
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DIRECT GLC ANALYSIS OF AQUEOUS CITRUS AND OTHER FRUIT ESSENCES 


Manuel G. Moshonas and Philip E. Shaw 


Orange essence is an aqueous distillate collected during the concent ts hy of 
fresh juice. The volatile flavor and aroma components lost during the * 
processing are concentrated in this solution, giving it 2 pleasant orange-like 
aroma thus making it a desirable natural flavoring fraction. Orange essence 
is widely used to enhance the flavor of orange concentrate, synthetic orange 
drinks and other products. Currently, some 10 million pounds of orange 
essence are being used--with a potential annual production of 20 million 
pounds. However, it is difficult to standardize essence because the strength 
and flavor characteristics vary with production equipment, cultivar, horti-- 
cultural practices, and season of harvest. Although many studies have been 
carried out and many methods for evaluating essence have been developed, none 
have been satisfactory to the citrus industry and subjective organoleptic | 
evaluations are still necessary to adequately evaluate them for use in flavoring | 
citrus products. Thus, following a request of the Florida Citrus Research 
Advisory Council we undertook the development of a direct, simple method for 
objectively evaluating aqueous citrus essences. Until now the most commonly 
used methods for predicting quality and strength--other than organoleptic-—-— 
have been based on ethanol content, total esters and/or acetaldehyde 
concentration. 


The method we have developed is a gas chromatographic method which uses a very 
efficient fused silica capillary column. This method makes it possible, for the | 
first time, to get a detailed quantitative and qualitative analysis of flavor 
and aroma constituents from a direct injection of one microliter of aqueous 
essence. This eliminates extractions, concentrations, distillations, 
titrations, absorptions, backflushing and/or complex valve systems used in 
the past, all of which introduced and increased the likelihood of errors in 
the analysis. 


Figure 1 shows the compositional profile of aqueous orange essence at three 
different strengths, each profile resulting from injection of 1 1 of the 
aqueous essence into the gc. This type separation and graphic profile of 
flavor and aroma constituents, combined with a printout of the percent of 
each compound in the essence, represents a lot of accurate information for 
evaluating quality and strength of aqueous essences. One important area of 
information that up to now had eluded researchers studying aqueous fruit 
essences, has been a means of determining quantitative relationships between 
individual constituents. Changes in these relationships are known to have 
dramatic effects on flavor. This GC method can now provide that information. 
Once a compound is identified, its name can be programmed into the instrument 
so it will be printed next to the percentage of that compound in the printout. 


Using this GC method readily makes quantitative and qualitative data available 
for evaluation of, and comparison between various essence samples. Analyses we 
have made using this method include: 1) Comparison and evaluation of essences 
from two different recovery units. The data from these analyses led to 
processing modifications that improved essence Gua LL tay ae) Quality 
determination of essence from orange with and without bad fruit mixed in. 


a Quality determination of essence obtained from oranges before and after the 
82 freeze. 


jfk 


Essence analyses made possible by this GC analytical method include: quality 
| determination, strength determination, data for blending, quality control, oil 
content, adulteration, freeze effects, bad fruit effects. We have also 
demonstrated its applicability for evaluating other aqueous fruit essences, 
including apple, pineapple, grape, strawberry and banana. 


Orange essences 


| Figure 1. Orange essence at three different strengths. 
: 3 

] 
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EFFECT OF DMSO ON PROTEIN STRUCTURE AND COMPOSITION 


Joseph H. Bruemmer 


| 
Dimethyl sulfoxide (DMSO) is an effective solvent for proteins. We have | 
demonstrated that it is more effective than water in extracting leaf proteins | 
from aquatic plants. However, comparative analysis of the amino acid content | 
of the leaf proteins indicated that lysine, arginine and tyrosine were much 

lower in DMSO-extracted leaf proteins. Cystine and methionine were totally | 
absent after the treatment. Because these amino acids are susceptible to 
degradation by acidic DMSO, their loss was attributed to DMSO carry-over into 
the acid hydrolysis step in the analysis. To test this theory and to help 
understand the solvation mechanism of DMSO, a model protein, bovine serum 
albumin (BSA) was treated with DMSO and then recovered and washed thoroughly 
to remove the DMSO. Most amino acids which are susceptible to oxidative 
degradation by acidic DMSO were only slightly affected by the treatment | 
(Table 1). However, cystine was greatly lowered. A lower disulfide value for | 
the hot DMSO-soluble BSA supports an explanation proposed by Lundgren (1). 
He proposed that heating cystine-containing structures with DMSO breaks the 
S-S bonds and eliminates elemental sulfur and changes the tertiary configuration| 
to the more soluble uncoiled state. The blue color of elemental sulfur was ] 
observed on heating BSA in DMSO to 140°C as described by Lundgren (1) for | 
heating wool in DMSO. 


ioe Fits eattemaa 


ee eed 


The pH of anhydrous DMSO is about 6 as determined by titration using bromteaoil 
blue indicator. Potassium acetate at 0.1M increases the pH to between 8.6 and © 
9.6. A 0.1M aqueous solution of potassium acetate has a pH of 7.5 (Table 2). | 
Thus potassium acetate increased the basicity of DMSO which should cause 
observable changes in solvent properties. 


Potassium acetate enhances solubility of BSA and other proteins in DMSO 
(Table 3). Acetate in DMSO functions as a strong proton-extracting ion to 
promote solvolysis of the proteins. 

LITERATURE CITED 


L. Lundgren. H. P. Proc. Inter. Wool Text. Res. Conf. France, 1965, 


Table 1., Effect of DMSO on amino acid content of BSA. 
eee eee ee eee 


Amino acid content; % of recovered amino acids 


Amino acid A B C 
Se ee ee 
Lysine 11.42. 11.96 9.86 
Arginine 6.19 6007 ery 
Methionine 0.97 0.89 O23 
Tyrosine 5.44 4.98 4.69 
1/2 Cystine i ye 2) AP 2 L365 
Total disulfide per mole (333) (35) (20) 


A = BSA dissolved in H,0 (25°C) 

B = BSA suspended in pfiso (252.Q) 

C = BSA dissolved in DMSO (140°C) 

BSA was recovered from treatments by ethanol ppt. and washed (3x) 


by solution in 0.01M NaOH adjustment to pH 7 wi 
> chy. G:, 
with ethanol. P bas O.1N HCl and ppt 


Table 2. pH of potassium acetate 
(KAc) solutions in HOH and DMSO. 


Concentration pH 
MKAc HOH DMSO 


0.0001 Gr2 6° ~=*7.6 

0.001 GC. 7.6 - 8.0 
0.01 ae) 876 — 1976 
OFE eee a0 = 9-0 


“As indicated by bromthymol blue, 
thymol blue and phenol red. 


favle saeco lubiiat wor, proteins in DMSO, 


Solubility greater than 
10eme/ml (leat 30°C, 
1x103M KAc O.1M KAc 


DMSO in DMSO in DMSO 
| BSA No No Mes 
| Casein No No Yes 
| Cottonseed protein No No Yes 
Soy protein No No Yes 
Gluten No No Yes 


EFFECTS OF THE GROWTH REGULATOR 1,1-DIMETHYL PIPERIDINIUM CHLORIDE 
ON MATURITY AND MINERAL CONTENT OF TEXAS CITRUS 


Harold E. Brown*, Benny D. Bruton**, Robert R, Cruse* and Gudalupe Saldana* 


*USDAs, OTA, SAL, FAPOR Unit 
Weslaco, Texas 


**USDA, OTA, SAL, CPPR Unit 
Weslaco, Texas 


Plant growth regulators have been popular and promising items of agricultural 

| research in recent years. In the 1970s, the compound 1,1-dimethyl 

piperidinium chloride (DMPC) was introduced as a growth regulator (Figures) s 
Research on the uses of the compound as a growth regulator has been extensive. 
Earlier work has demonstrated that the material elicits a remarkable response 
in the crops such as cotton. More recently, the material has been evaluated on 
cereals, seed grasses, and rape; and on citrus. On the annual plants, the 
action of this material is to shorten the plant internodes and thicken plant 
cell walls. 


14 


The evaluation of the effects of DMPC on three varieties of citrus (Valencia 
and Marrs oranges and Ruby Red grapefruit) during the 1980-81 and 1981-82 
seasons was performed using eight treated and eight control trees in each 
variety. Entire trees were sprayed to run off with approximately 4OL of 
solution, containing 250 ppm (1980-81) and 500 ppm (1981-82) active ingredient 
when the trees were in 20-40% bloom. Mineral, moisture and protein content of 
leaves and immature fruit were determined at 30 day intervals during the 1980- 
81 season. Juice yield, sBrix, 7% acid, —Bris/acidsratio, pulp, piamegn 
vitamin C and mineral content (Ca, Mg, Fe, Zn, K, Na, P) solids and oiljwere 
determined on the juice from oranges. In addition, naringin was determined 

on the grapefruit. During the 1981-82 season, evaluations were performed on 
the juices only and did not include all of the minerals due to a lack of 
response in the previous season. 


Maturity analysis on Marrs oranges for the first season appear in Table l. A 
slightly higher % juice yield, % acid and °Brix, and lower “Brix/acideragss 
were found in treated fruit when compared to the values obtained from the 
controls. The slight increase % juice yield and °Brix in the early season 
harvest may offer a slight advantage. 


These factors were evaluated during the 1981-82 season and these responses were | 
not observed when the trees were treated with 500 ppm active ingredient DMPC. 
Mineral levels in treated fruit were not significantly different from the 
controls. No significant differences were noted in any of the parameters 
measured for Valencia oranges and Ruby Red grapefruit for the two years. 


Despite beneficial effects of 1,1-dimethyl piperidinium chloride on crops which 
are essentially annuals, our results, under the conditions of these experiments, 
indicate that this material does not appear to be promising for a perennial 

such as citrus. There may be a concentration dependence on the response 
obtained when citrus trees are treated with growth regulators. 
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Figure ls) Structural) formula of 1,1-dimethyl piperidinium chloride. 
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CHOLESTEROL BINDING CAPACITY OF FIBER FROM TROPICAL FRUITS AND VEGETABLES 


Eric D. Lund, John M. Smoot and Nancy T. Hall 


Fiber from fruits and vegetables has been associated with reduced levels of 
plasma cholesterol. There is also evidence that fiber may exert a protective 
effect against colonic cancer. Direct binding of cholesterol bile acids, or 
related compounds has been suggested as a primary mechanism for these effects. 


Evaluation of the binding capacity of fiber fractions is complicated by the 
extensive enzymatic degradation that occurs in the digestive system. In our 

_ study, an improved enzymatic procedure for in vitro evaluation of direct binding 
was developed. The procedure was employed in the evaluation of 20 fiber 
concentrates (alcohol insoluble residues, AIRs) from a variety of common 
tropical fruits and vegetables. 


The method includes a three-step enzymatic degradation sequence. The sample 
(AIR) is first treated with pepsin, then with a mixture of glucoamylase and 
pancreatin, and, finally, with pectinase and hemicellulase. The degraded fiber 
is stirred with a mixture of cholesterol and other lipids and the bound 
cholesterol determined by ether extraction and HPLC analysis. 


Table 1 includes binding capacities for the AIRs of the various samples. The 
amount of AIR used is based on the total fiber content (soluble and insoluble), 
as determined by the Hellendoorn enzymatic procedure. Cholestyramine, a 
commercial bile acid sequestrant, is included as a standard of known high 
capacity. The capacities of commercial cellulose, lignin, and guar gum are 
also included for comparison with previous studies. 
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The capacities of most samples were similar to cellulose or lignin. The 
enzymes degrade starch, protein, hemicellulose and pectin extensively, so that 
the residue should only contain lignocellulose and other stable components. 
Since the binding values do not correspond to the combined cellulose and 
lignin levels calculated from detergent analysis, the inherent binding ability 
of the various residues apparently varies considerably. 


The AIRs of sweet potato, grapefruit sections, and cassava appear to have 
relatively high capacities. However, subsequent studies of the capacity of 
individual fiber fractions obtained from the Hellendoorn enzymatic analysis 
of these AIRs showed most of the binding ability was lost. As Table 2 shows, 
the individual insoluble and soluble fractions bind only a fraction of the 
cholesterol, with most of the remaining capacity retained by the insoluble 
fraction. The reason for this loss of capacity is not known. 


Table 1. Cholesterol binding capacity of AIRs 
(of totals cholesterol). 


Sample Capacity Side elew. 
Cholestyramine 84 a 
Cellulose 20 2 
Sweet potato, flesh 78 16 
Sweet potato, peel 61 Le 
Grapefruit, sections oF 2 
Cassava 30 6 
Carambola 29 6 
Calabaza 24 5 
Sapodilla 24 5 
Mango 25 %) 
Taro Lo, 3 
Avocado Zi 4 
Yami ea lara. 

var. Florido) Le : 
Guar gum 17 3 
Lignin 16 5 
Grapefruit, albedo 16 3 
Date ies. 8 
Pineapple LS 3 
Malanga, small A Js 
Papaya 2 2 
Coconut 10 2 
Kiwi 10 2 
Citrus pectin 9 2 
Yam (D. rotundata) 8 Z 
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Table 2. Cholesterol binding capacity of selected enzymatic fractions 
(% of total cholesterol). 
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Insoluble Soluble 
Sample Capacity Std. Dev. Capacity Std. Dev. 
Sweet potato, flesh 22 4 8 Z 
Cassava wI) Z 3 i 
Grapefruit, sections 18 4 7. it 
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AN AUTOMATIC DESEEDER--THE FIRST STEP IN MUSCADINE GRAPE PROCESING, 
CANNING AND STORAGE 


Richard L. Coleman and Charles J, Wagner, Jr. 


Muscadine grapes have long been recognized as a delicious fruit grown primarily 
in the southeastern U.S. Most vineyards sell muscadines as fresh fruit though 
there is an increasing number of winerys and processed muscadine products-- 
jellies, jams, candies, juices, etc. 


A major obstacle in processing whole muscadines has been seed removal. 
Previously developed methods for muscadine seed removal left the grape skin and 
flesh minced and unrecognizable as individual fruit. Three years ago, we began 
experimenting with deseeding, canning and storage of muscadines and much 
interest has been shown by the Florida Grape Growers Assn. Though the 
muscadine harvest season is short, complicating and slowing the study, 
substantial progress has been made. Various hand-operated deseeding devices 
were tried. With these, enough grapes were deseeded to perform storage 
experiments using a wide range of temperatures, time and different canning 
solutions. Results from these experiments were reported last year. 


With some support from the U.S.D.A. Small Farms Development program, in 
cooperation with the Viticulture Science Department of Florida A&M University, 
we have directed and coordinated the design and construction of an automatic 
deseeder this year. Testing and modification are currently taking place and 
will continue until the end of the present muscadine season. 


As currently assembled, the mechanical deseeder is hopper-fed. A rotating 

gate separates and guides grapes down an incline to four centering cones in 
coordination with movement of four rotating cutters. The cutters, resembling 
modified cork borers, are lowered through the grapes on the centering cones, 
cutting and removing center cores from each muscadine as it passes through. 

Micro switches, synchronized and activated at specific positions of the centering 
cones, trigger solenoid valves releasing air blasts, which blow cores and seeds 
into one receiver and the deseeded muscadines into another. 
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Three varieties (Fry, Higgins and Dixie) have been tested so far this season 
and several modifications have been made in the deseeder. The model of the 
mechanical deseeder is shown in Figure 1. While this is considered an 
operational prototype, modifications and refinements will be made as 
experimental tests continue. 
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SOUTHERN REGION - FLORIDA ANTILLES AREA 


CITRUS AND SUBTROPICAL PRODUCTS LABORATORY 
PSnOosBOx 2909 
WINTER HAVEN, FLORIDA 33880 


ANALYSIS AND FLAVOR EFFECTS OF VOLATILE SULFUR COMPOUNDS IN CITRUS JUICES 
Philip E. Shaw and Steven Nagy 
In "The Quality of Foods and Beverages", Vol. 1, G. Charalambous and 
G. Inglett, Editors, Academic Press, New York, NY, pgs. 361-375 (1981). 


METHOD FOR ESTIMATING LEAF COMPARTMENTALIZATION OF PESTICIDES IN CITRUS 
Herbert N. Nigg, Leo G. Albrigo, Harold E. Nordby and James H. Stamper. 
J. Agric. Food Chem. 29(3), 750-756 (1981). 


TOXIN PRODUCTION BY FUSARIUM SOLANI FROM FIBROUS ROOTS OF BLIGHT-DISEASED 
CITRUS 
Robert A. Baker, James H. Tatum and Stanley Nemec, Jr. 
Phytopathology 71(9), 951-954 (1981). 


LOW-DOSE IRRADIATION AS A TREATMENT FOR GRAPEFRUIT AND MANGOES INFESTED WITH 
CARIBBEAN FRUIT FLY LARVAE 
Qeuke DULCItt, Jr., M. G. Moghomas{tP. .T. Hatton, ‘Ds H: Spalding, 
D. L. von Windeguth and P. E. Shaw 
U. S. Department of Agriculture, Agricultural Research Service, 
Agricultural Research Results, ARR-S-10/October 1981. 


TROPICAL FRUITS AND VEGETABLES AS POTENTIAL PROTEIN SOURCES 
Robert E. Berry 
Food Technol. 35(11), 45-49 (1981). 


DETERMINATION OF ORGANIC ACIDS AND SUGARS IN LOQUAT (ERIOBOTRYA JAPONICA 
LINDL.) BY HIGH-PRESSURE LIQUID CHROMATOGRAPHY 

Philip E. Shaw and Charles W. Wilson 

J. Sci. Food Agric. 32, 1242-1246.(1981). 


COMPONENTS OF KEY LIME LEAF OIL 
Eric D. Lund, Philip E. Shaw and Cora L. Kirkland 
J. Agric. Food Chem. 30(1), 94-95 (1982). 


COMPONENTS OF MEYER LEMON LEAF OIL 
Dric D. Lund, Philip E. Shaw and Cora L. Kirkland 
J. Agric. Food Chem. 30(1), 95-97 (1982). 


HIGH-PERFORMANCE LIQUID CHROMATOGRAPHIC SEPARATION OF CARBOXYLIC ACIDS WITH 
ANION-EXCHANGE AND REVERSE-PHASE COLUMNS 

Bela S. Buslig, Charles W. Wilson, III and Philip Ey Shaw 

J. Agric. Food Chem. 30, 342-345 (1982). 


ASCORBIC ACID CONTENT OF SOME TROPICAL FRUIT PRODUCTS DETERMINED BY HIGH- 
PERFORMANCE LIQUID CHROMATOGRAPHY 

Porlip H.. Shaw and GC. W. Wilson} IIT 

J. Agric. Food Chem. 30, 394-396 (1982). 
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CITRUS ESSENTIAL OILS: EFFECTS OF ABSCISSION CHEMICALS AND EVALUATION OF 
FLAVORS AND AROMAS 
Manuel G. Moshonas and Philip E. Shaw 
In "The Resource Potential in Phytochemistry", Recent Advances in 
Phytochemistry, Volume 14, T. Swain and R. Kleiman, Editors, 
Plenum Press, New York, pgs. 181-203 (1980). 


A MODULAR COMMERCIAL SOLAR FOOD DRYER: DESIGN AND TESTING 
Richard L. Coleman, Charles J. Wagner, Jr., and Robert E. Berry 
In "Progress in Solar Energy", American Section of the International 


Solar Energy Society, Inc:, pgs. 9-13 (1982). 


EFFECTS OF STORAGE TEMPERATURE ON MARKET QUALITY OF FREEZE-DAMAGED MURCOTTS 
Gai. Wagner. Jr... (REVEa Bértysal> TssHatton sandekh-  Latvavis 
Proc. Fla. State Hort. Soci -94,; 303-306 (1981). 


IRRADIATION AND FUMIGATION EFFECTS ON FLAVOR, AROMA AND COMPOSITION OF 
GRAPEFRUIT PRODUCTS 

Manuel G. Moshonas and Philip E. Shaw 

Je Food Sci. 47(3), 958-960 & 964401982). 


SEPARATION OF SORBITOL AND MANNOHEPTULOSE FROM FRUCTOSE, GLUCOSE AND SUCROSE 
ON REVERSED-PHASE AND AMINE-MODIFIED HPLC COLUMNS 

Philip E. Shaw and Charles W. Wilson, III 

J. Chromatog. Sci." 20, 209-212 (1982), 


RELATIONSHIPS OF LEAF FATTY ACIDS TO COLD HARDENING OF CITRUS SEEDLINGS 
Harold E. Nordby and George Yelenosky 
Plant Physiol, 970, nP32=1395461982)., 


POSSIBLE ROLE OF PALMITYL COENZYME A IN CITRUS JUICE CELLS 
Bongwoo Roe and Joseph H. Bruemmer 
J. Food Biochem. 6, 13-24 (1982). 


VOLATILE SULFIDES IN HEADSPACE GASES OF FRESH AND PROCESSED CITRUS JUICES 


Philip E. Shaw and Charles W. Wilson, IIT 
J. Agric. Food Chem. 30, 685-688 (1982). 
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WESTERN REGION 


Fruit and Vegetable Chemistry Laboratory 
263 South Chester Avenue 
Pasadena, California 91106 


PRODUCTION OF FREE-LIVING DATE PALMS THROUGH TISSUE CULTURE 
/ B. Tisserat 
Date Palm Journal, 1, (1), 43-53, 1981. 


FLAVONOIDS, MUTAGENS AND CITRUS 
R. M. Horowitz 
in ACS Symposium Series, No. 170, Quality of Selected Fruit and Vegetables 
of North America, Published by ACS, pp 43-59, 1981. 
BIOSYNTHESIS OF ABSCISIC ACID FROM ACETATE-1,2-""C, 
Ray Bennett, Shirley Norman, and V. P. Maier 
Phytochemistry, 20, (10), 2343-2344, 1981. 


BIOREGULATION OF CITRUS FRUIT COMPOSITION, JUICE QUALITY, AND PRODUCTION OF 
BYPRODUCTS 
Vincent P. Maier 
in Recent Advances in Food Science and Technology, Vol. I, Cho C. Tsen and 
Cheng-Ui Lii, Eds., Hua Shiang Yuan Publication Co., Taipei, Taiwan, 
pp 172-182, 1981 (REPRINTS NOT AVAILABLE) . 


APPLICATIONS OF MICROBIOLOGICAL ASSAYS TO THE DETECTION OF ADULTERATION IN 
PRU ou Lees 
Carl E. Vandercook, Dora C. Smolensky, and Steven D. Lee 
Proceedings of the Symposium on Technological Problems of Fruit Juice 
Concentrates, Oregon State University Agricultural Experiment Station 
Technical Publication #6234, pp 40-49, 1981. 


METHOD OF INCREASING THE YIELD OF HYDROCARBONS FROM PLANTS 
Henry Yokoyama; Ernest P. Hayman; Wan-Jean Hsu; Stephen M. Poling 
Patent #4,322,242, 1982. 


CARBON-13 NMR DETERMINATION OF RUBBER IN GUAYULE (PARTHENIUM ARGENTATUM) 
Ernest Hayman, Henry Yokoyama, and Ronald Schuster 
Journal of Agricultural and Food Chemistry, 307 (2), 399-400, 1982. 


REVERSED-PHASE CLEANUP AND HIGH PRESSURE LIQUID CHROMATOGRAPHIC ANALYSIS OF 
ABSCISIC ACID IN CERCOSPORA ROSICOLA LIQUID CULTURE MEDIA 

Shirley M. Norman, Vincent P. Maier, and Linda C. Echols 

Journal of Liquid Chromatography, Dib ol=o le L982, 


SYNTHETIC BIOREGULATORS OF POLY-CIS CAROTENOID BIOSYNTHESIS 


Stephen M. Poling, Wan-Jean Hsu, and Henry Yokoyama 
Phytochemistry, 21, (3), 601-604, 1982. 
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EXTRACELLULAR SIDEROPHORES OF RAPIDLY GROWING ASPERGILLUS NIDULANS AND | 
PENICILLIUM CHRYSOGENUM 
Gisela Charlang, Robert M. Horowitz, Peter H. Lowy, Bradford NG, Stephen M, 
Poling, and Norman H. Horowitz 
Journal of Bacteriology, 150, No. 2, 785-787, 1982. 


REDUCTION OF LIMONIN BITTERNESS IN NAVEL ORANGE JUICE SERUM WITH BACTERIAL 
CELLS IMMOBILIZED IN ACRYLAMIDE GEL 

Shin Hasegawa, Mayur Patel and Rod C. Snyder 

Journal of Agricultural Food Chemistry, SO) (3), 309-51 Pago 


FACTORS INVOLVED IN THE PRODUCTION OF PLANTLETS FROM DATE PALM CALLUS CULTURES 
Brent Tisserat 
Euphytica Netherlands Journal of Plant Breeding, Shy 12827 


EFFECTS OF CRYOGENIC TREATMENT ON PLANTLET PRODUCTION FROM FROZEN AND UNFROZEN 
DATE PALM CALLUS 

Jane M. Ulrich, Bernard J. Finkle, and Brent Tisserat 

Plant Physiology, 69, 624-627, 1982. 


BIOREGULATION OF PIGMENT BIOSYNTHESIS BY ONIUM COMPOUNDS 
H. Yokoyama, W. J. Hsu, S. Poling, and E. Hayman 
in ACS Symposium Series, No. 181, Biochemical Responses Induced by Herbicides 
Published by ACS, pp 152-173, 1982 (REPRINTS NOT AVAILABLE). 
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SOUTHERN REGION 


SUBTROPICAL PRODUCT CHEMISTRY RESEARCH LABORATORY 
P. 0. BOX 388 
WESLACO, TEXAS 78596 


THE EFFECTS OF RAINFALL AND IRRIGATION MANAGEMENT ON CITRUS JUICE QUALITY 
IN TEXAS 

Re R. Cruse, C. L.. Wiegand and W. A. Swanson 

UemaAmemsoc. HOrt. oct. 10/, in press (1982). 


MARRS, VALENCIA AND RUBY RED JUICE QUALITY AS AFFECTED BY IRRIGATION PLUS 
RAINFALL 

C. L. Wiegand, W. A. Swanson and R. R. Cruse 

J. Rio Grande Valley Hort. Soc. 35, 109-120 (1982). 


MATURITY DATA ON TEXAS CITRUS 
Ren. Cruse and H: E. Brown 
USDA Series, in press (1982). 


SUGAR CROPS RESEARCH IN LOWER RIO GRANDE VALLEY OF TEXAS 
Hoe. DEOWnD. and B. A. Smith 
Proc. 1981 Subtropical Food Technology Conference, 
USDA, Winter Haven, Florida, 13 (September 30, 1981). 


THE CONSISTENCY OF PERFORMANCE OF POLYMER FLOCCULANTS IN CANE JUICE CLARIFICATION. 
Ueeceelsecien, 5b. A. Smith, R. Vi Romo and J. J. Molina 
Sugar y Azucar, in press (1982). 
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